Introduction
Garden lighting is a mostly concerning critically in performing regular human activities during night time because of its strategic importance for economic and social stability. Inefficient lighting wastes significant financial resources each year, and poor Solar energy is the most important and cleanest energy source that can be used in almost every field. Almost 25% of produced electricity is being consumed for lighting in all over the world. Therefore, using alternative energy for lighting systems has become inevitable. Usage of alternative energy for lighting in the local parks, gardens and streets, long distance highways and roads have become widespread quickly. In addition to the money savings, solar-powered Led lighting offers substantial environmental and health benefits. Technological developments have allowed the use of LEDs technology in many general illumination applications, from houses to commercial or outdoor spaces. Different varieties of solar garden lamps were found to be manufactured in many countries like China, USA and Middle East but in India most of the solar garden lamps available in the market were imported from China. So, people used to buy through online and offline source. An attempt was made to analyse the features of different types of solar garden lamps available in the market. Secondary sources of data were used to analyse the features of the lamps. lighting creates unsafe conditions. Energy efficient technologies and design can change garden lighting costs dramatically (often by 25-60%); these savings can eliminate or reduce the need for new generating plants and provide the capital for alternative energy solutions for people. Solar garden lights are small lamps based on LED, a rechargeable battery and a small solar panel for recharging battery during sunlight. It conserves energy in a maximum amount. Solar lighting systems are one of the easiest to be maintained. Unlike most rechargeable products, however, solar lights can be exposed to sunlight during the day in order to provide lighting at night. Sunlight that shines on the solar panels generates electricity that is then stored into the solar light batteries, and is discharged once it is dark outside. The batteries in solar lights last about two years and replacement of batteries can be done by purchasing and be installed within solar lights to avoid purchasing new lights. But it also has the drawbacks which needs to charge and work properly only during the sunny days.
Many people were not aware of the different solar garden lamps available in the market with reference to the features, design, functionality, advantages and disadvantages. According to the size and design, the price of the lamp also varied. Vinutharani et al., (2016) conducted a study on sensor based smart lighting system and gave the idea for developing low cost, adaptable, easy to install, wireless sensor based smart lighting system that automatically adjust the intensity of light for energy saving and satisfied the user. The study illustrated a system that makes use of Pyroelectric InfraRed (PIR) sensor, CO 2 sensor & Light sensors (LDR). The dimming of light was achieved using PIR sensor. Intensity measurement and power consumption was measured by using Light sensors. A simple low cost multitasking hybrid solar emergency lamp has a motion detector with an additional feature of charging better by mains supply even though the weather is cloudy. This is not only a simple solar emergency lamp having motion detector sensors which ensures the safety but also the system was designed using good materials at low cost. The components of the system provided better light in night and ensure the safety of nearby area.
The whole system operates automatically. The system did not require any expert person to operate it (Prabhat et al., 2016) .
Hence, to know about the different solar garden lamps available in the market, the present study has been taken up with the following objectives.
To study the features of different solar garden lamps available
To analyse the energy efficiency of each of the lamps
Materials and Methods
Secondary sources of information were used to assess the features of garden lamps available in the market. Random market survey was conducted in the main city of Hyderabad to know the varieties of lights available in the lighting shops. A total of 13 different garden lamps available in the markets of Hyderabad and Secunderabad were selected for evaluation. The lamps used for the evaluation were bought from different market sources i.e. through online and offline.
The selected lamps were analyzed for features that were incorporated in the design and parameters evaluated for each lamp included lumens illuminated, charging time, working hours, life span and the price. A device known as Lux meter or illuminometer was used to measure the lumens given out by each lamp.
Results and Discussion
Results of the present study were presented below in detail
Lighting requirements in gardens
When designing or making changes in garden lighting, it is important to first understand the light requirements of the garden. Lighting requirements in gardens were presented in Table 1 .
When existing/available solar lamps were evaluated, it was found that more or less all the lamps had similar features like having weather proof capacity, easy to install, highly durable, long lasting working hours etc.
However they were different from each other in terms of size, shape and pattern. Only few lamps had 360 degrees of display of light while some have upward or downward light.
When the specifications of the lamps were compared it was found that plastic and stainless steel were the commonly used materials for making the solar lamps.
The specifications required to be mentioned by the manufacturer for solar lamps are material used for the lamp, weight of the lamp, size, diameter, height, battery capacity, solar panel size and capacity.
However the many of the manufacturers have given only 70-75 per cent of the information. Unless the complete information given, consumer will not be able to take the right decision to choose the correct type of solar lamp.
The table 2 and 3 indicates that the features of all the solar garden lamps were different from each other but the majority of the lamps were found to use the same size of battery i.e. 1.2 V except the lamp namely Scross bright which has larger storage capacity.
The power output of each lamp also varied according to the size of the lamp. Similarly the lamp lumens emitted, working hours and price for all the lamps varied.
Crocon lamp found to work for more number of hours (11hrs) compared to other lamps. Quace brand has least operating hours i.e. 5 hrs. Cost of the lamp varied between Rs. 300 to Rs.400.
It can be concluded that different types of solar garden lamps available in the market were identified and their features, specifications and parameters were compared.
It would help the consumers to aware of advantages and disadvantages of solar garden lamps. It could make them in easy selection based on their purpose and preferences. 
